Induction of Flavin-Containing Monooxygenase in Mice by Oral Administration of Phellinus baumii (Agaricomycetes) Extract.
Phellinus baumii is a yellow mushroom long used in alternative medicine in Korea and other central Asian countries. To identify genes affected by a single or 7-day oral administration of a water extract of Ph. Baumii, mouse liver tissue was analyzed using microarrays. The results showed that 8 and 23 genes were upregulated and 3 and 11 genes downregulated more than 3-fold by single and multiple oral administrations of 100 mg/kg PBE, respectively. Among the upregulated genes, the expression of 3 flavin-containing monooxygenase (Fmo) family genes, Fmo2-4, was upregulated in a concentration-dependent manner. The microarray analysis also showed that single and multiple administrations of PBE increased Fmo3 expression in the mouse liver by 5.1- and 17.6-fold, respectively. To validate the Fmo expression microarray data, polymerase chain reaction was used to confirm the induction of Fmo subclass genes. Mice were orally administered Ph. Baumii extract (PBE), Ph. Baumii water, or Ph. Baumii β-glucan fraction (PBG) for 7 days, and induction of the expression of the Fmo subclasses in the liver, lung, and kidney was investigated. Fmo2, Fmo3, and Fmo4 expression was induced by both PBE and PBG in the lung, liver, and kidney, respectively. However, no induction of Fmo1 and Fmo5 was detected. To investigate the metabolic acceleration of xenobiotic by PBE, carbendazim was orally administered to mice and its clearance from the blood analyzed. High-performance liquid chromatography analysis showed accelerated clearance of serum carbendazim by oral administration of PBE for 7 days, as evidenced by the reduced peak plasma concentration, time to reach the peak plasma concentration, and area under the curve values. Moreover, PBE increased the carbendazim clearance rate at the higher concentration. These data indicate that oral administration of PBE resulted in modulation of gene expression: PBE was responsible for the induction of Fmo2, Fmo3, and Fmo4 expression. PBE also accelerated the metabolic clearance of carbendazim in vivo and so could be applied to the detoxification of xenobiotics such as drugs, pesticides, and nicotine.